The introduction of Global System for Mobile Communications (GSM) phone with the un-regulated sitting of communication towers had increased the exposure of great percentage of the population to electromagnetic radiation and the concomitants health hazard in developing countries.
Introduction
The sitting of GSM Base Stations within communities has continued to generate strong concerns. The opposition that initially started from the developed countries is fast spreading to the developing countries as well (Igbokwe, 2006) . This notwithstanding, GSM has become a vital and an indispensable tool of transmitting or exchanging of information for a modern man. Not only that, it is a significant infrastructure that promotes the growth and development in any facets of man's activities such as agriculture, education, industry, banking, transportation etc. In fact, it is an essential tool for man to function well in all his endeavours. With the advent of GSM, the rates, rigours and risks of travelling have been greatly reduced, the ease and speed of business transactions have been raised to an unprecedented level and lives have been saved at the nick of time in times of emergency or disaster. The aforementioned benefits are not without corresponding social costs. Foremost among these are safety, health hazards, aesthetics, degraded viewscape, reduced property values among others. Some of these social costs are attributable to the usage of the Cell Phone while the majority are linked with living or working around a Base Station.
Unfortunately, at Present, it is not technologically feasible to have mobile telephone without Base Stations. To communicate with each other, mobile phones and base stations must exchange signals. When a call is made, the microphone of the mobile phone converts voice into electrical signals. These signals are sent to base station antennas. Once the signals reach a radio base station, "it is sent across the mobile operator's network to a switch or exchange where it is transferred to the destination customer." The nearest base station antennas of the destination customer emit these signals, which are then received by his mobile phone, which convert these to sound by the speaker. The antenna of a base station cover a restricted geographical area called cell. The cell covered by a base station depends on the call usage and the physical terrain of the area. Phone calls signals pass from one cell to another through an underground fibre optic cable or via a "point-to -point" fixed microwave beam, which require a direct line of sight. In order to make it possible for the customer on the move to continuously make or receive a call, the cells must necessarily overlap.
Besides, the base stations are sited in close proximity to inhabited areas, because; the farther, the equipment is located away from the users, the poorer will be the quality of communication. Secondly, if the equipment is placed too far from the user, this will cause the phones to increase their output power in order to sustain the connection and thus decreasing the battery life and talk time. The basic fact is that "there are practical limitations to the geographic area that a base station can effectively serve and a limit to the number of calls it can accommodate at a point in time (Mobile Manufactures Forum and GSM Association, 2006) .
Fear Originating from Health Effects of Electromagnetic Radiation from Mobile Phone Signals
Since a base station must be sited in close proximity to inhabited areas, the main concern here is the Radio Frequency (RF) emissions from these Base Stations. This is because R F is absorbed into human bodies, which may produce a heating effect depending on the intensity of exposure. There is no controversy about this thermal effect; however, the non-thermal effects have continued to be the subject of controversies between researchers, the mobile phone operators, the communities and a host of other stake holders. The mobile phone operators and government authorities have consistently insisted that cell phones are perfectly safe and the radiations from it are no more dangerous than any other radio signal (Stewart, 2000; WHO, 1993 , WHO, 2001 Mobile Manufactures Forum and GSM Association, 2006) . However, reported scientific evidences have continued to challene this position. Some of these studies are summarised in table 1. According to Cherry (2000) , over 40 studies have shown adverse biological or human health effects specifically from cell phone radiation. "These research results to date clearly show that cell phones and cell phone radiation are a strong risk factor for all of the adverse health effects identified for Electro Magnetic Radiation (EMR) because they share the same biological mechanisms." In this wise, Cherry (2000) observed that there is extremely strong evidence to conclude that mobile phone Base Stations are risk factors for:
 Cancer, especially brain tumour and leukaemia, but all other cancers also.
 Cardiac arrhythmia, heart attack and heart disease, particularly arrhythmia.
 Neurological effects, including sleep disturbance, learning difficulties, depression and suicide.
 Reproductive effects, especially miscarriage and congenital malformation.
 Viral and infectious diseases because of reduce immune system competency as associated with reduced melatonin and altered calcium ion homeostasis.
GSM Base Station and Property Value
The growing concerns of the general public over the effects of the Base Stations on property values stems from the concerns about the negative effect it impacts on health, safety and the visual effects of the towers. While experimental and epidemiological studies focus on the adverse health effects of radiation from the use of Cell Phones and Base Stations, few studies have been conducted to ascertain the effects of Base Stations on property values. Bond et al (2003) found that people whom live close to a base station perceive the sites less negatively than those whom live further away. Although he did not established any significant effect of the location of base station on property values, however he is of the opinion that the only reason a rational investor might continue to avoid property near a cell site would be because it was intrusive on the views received from the property or because of the adverse aesthetic effects of the Cell Phone Base Station on the property.
Picard (1996) reported that there are at least two instances in Canada where the assessed value of residential properties were reduced due to close proximity to commercial antenna towers. The justification for the reduction was the impact of the tower upon the aesthetics' of the neighbouring lands. In Colwood, British Columbia, the assessed values of sixteen residential properties were reduced by an average of 7.2% due to the aesthetic impact of a broadcasting antenna installation (Macdonald, 2001 ).
The impact of communication towers on property value and community health is fast becoming a matter for legal tussles between the community, property owners and the wireless service provider ( The fall zone argument is another point of claim on property values. The point being made here is that proximate properties face the risk of being crushed down because of a falling tower. This has been proved to be a genuine case for concern especially in Nigeria; for instance, According to Igbokwe, (2006), the Lagos State Infrastructure Maintenance Regulatory Agency got a report of a collapsed mast in front of a police station at Iyana Ipaja, near Total Filling Station. "We are lucky that the mast fell on a huge three-dimensioned iron bill board. Lives would have been lost and property destroyed if it had fallen on the ground". The concern for the fall zone has made most cities and municipalities to insist on a sufficient set back between a tower and the nearest property line. In Ohio, the guidelines required that if a tower is less than 75 feet tall, the site must have a 250 feet set back from the nearest property line. If the tower is 75 to 150 feet tall, the site has to have a 500 feet set back. Any tower more than 150 feet must have a 750 feet set back from the nearest property line (Primedia, 2004) .
In Nigeria, there is proliferation of service providers with each one struggling to outdo the other in the attempts to capture as much as possible from the ever growing demand. The consequent is the indiscriminate siting of base station and communication anteneas. Unfortunately, the effect of these on the properties and the people living around these installations has not been extensively studied. It is in the light of this, that this paper is tailored to address primarily, the satisfaction level of people living around the GSM Base Stations.
Methodology
The data for this study were drawn from a sample of occupiers of residential properties located within 300 meters radius to each of five (5) base stations in Akure. A random sample of 15 houses was taken each at estimated distance of less than 100 m, 101m-200m, 201m-300m, and above 300m away from each base station. In each of the selected houses, questionnaire was administered to an occupant, in all; three hundred (300) respondents from five (5) base stations were investigated. Only 212 questionnaires were good for analysis. The major question areas include: their satisfaction with the location of the base station in their neihgborhood, whether or not they harbour fear of loosing their health due to the sitting of the base station in the area and whether or not they are satisfied with the rent paid for the property they occupied. These variables are described as contained in table 2 The analysis was done at four levels as follows:
i. the relationship between satisfaction with the base station location and distance away from the base station, ii.
the effect of fear exhibited by the residents on their satisfaction with the base station location, iii.
the relationship between satisfaction with the base station location and satisfaction with the rent paid, and; iv.
the combined effects of distance, fear and satisfaction with rent on the satisfaction with base station location. The choice of the methods of analysis was primarily anchored on the categorical nature of the data. In this regard, Cross tabulation was used to determine the significance and strenght of the relationships between the variables (i.e. items i-iii), in this wise, chi square was employed to determine the significance of the relationship while, Directional and Symetric Measures were used to assess the strenght of the relationships.
In other to assess the combined effects of distance, fear and satisfaction with rent on the satisfaction with base station location, Ordered Logit Regression was employed. Ordered Logit Regression is an Ordered Dependent Variable Models in which the observed y denotes outcomes representing ordered or ranked categories. The observed is modelled by considering a latent variable that depends linearly on the explanatory variables where are independent and identically distributed random variables. The observed y i is determined from using the rule:
. Where 1(.) is an indicator function which takes the value 1 if the argument is true, and 0 if the argument is false. For this study, the Ordered Regressand is the Satisfaction of the Residents around the Base station, while the regressors are: the distance away from the base station, fear of loosing health and satisfaction with the rent paid. Table 3 shows the results of the cross tabulation of the relationship between satisfaction with the location of base station and distance away from it. From this table, the total percentages of those that are not satisfied (i.e. a combination of highly not satisfied with those that are somewhat not satisfied) for distances less than 100m, 101m-200m, 201m-300m and above 300m are 47.6%, 38%, 32.7%, and 32.3% respectively; this implies that, the further away the distance from the base station, the lower the number of those who are not satisfied. On the other hand, the further away the distances away from the base station, the higher the percentages of those that are satisfied; for distances less than 100m, 101m-200m, 201m-300m and above 300m, the percentages of those that are satisfied (i.e. a combination of highly satisfied with those that are somewhat satisfied) are 26.1%, 28%, 46.6% and 54.8% respectively. The two-sided asymptotic significance of the chi-square statistic is less than 0.05 (Table  4) , so it's safe to say that the observed variations in these percentages accross the distances are not due to chance. This implies that occupants at different kilometer away from the base station have different levels of satisfaction. While the values of the chi-square tests indicates a significant relationship; Symmetric measures shows the strength of this relationship. The significance values of all the three Symmetric measures from Table 5 are 0.006, further confirming a statistically significant relationship. However, the values of all the three measures are small (Phi=0.360, Cramers V=0.208, and Contingency Coefficient=0.339), indicating that, although the relationship is not due to chance, it is also not very strong.
Data Analysis and Discussion of Results
When the the effect of fear of health problems exhibited by the residents was introduced, the previous crosstabulation (Table 3) is now split into two parts as shown in table 6. The significance values of the tests (Table  7 ) (Pearson =0.006, Likelyhood Ratio=0.004) for Occupants who harboured fear of health problem are less than 0.05, the relationship observed in the crosstabulation (Table 6 ) is therefore, real and not due to chance. The same thing can not be said of those who did no habour any fear; in which case, the significant values (Pearson =0.736, Likelyhood Ratio=0.675) are greater than 0.05. Hence we can conclude that the variation in the satisfaction level with distance is due to those who haboured fear of health problems.
The next factor which was considered was if the satisfaction experienced had a relationship with the rent paid. In other words, wheher the satisfaction with the location of the base station could be attributable to the satisfaction with the rent paid. The rent paid here is assumed to be a factor of the building quality and other environmental variables with the exception of influence of the base station location. In this wise, table 8, 9 show the crosstabulation between Distance from base station and satisfaction with rent paid and the Chi-square statistics; while table 10 and 11 show the crosstabulation between satisfaction with the base station and satisfaction with rent paid the Chi-square statistics. From table 9, all the significant tests (Pearsons Chi-square=0.832, Likelihood Ratio=0.811, and Linear-by-Linear Association = 0.688) are above 0.05, hence we can conclude that a statiscally significant relationship does not exist between Distance from base station and Satisfaction with rent paid. The same inference can be made from table 11, all the significant tests (Pearsons Chi-square=0.519, Likelihood Ratio=0.423, and Linear-by-Linear Association = 0.405) are above 0.05, hence we can conclude that a statiscally significant relationship does not exist between satisfaction with the base station location and satisfaction with rent paid. , Using Ordered Logit Regression to model the combined effects of distance, fear and satisfaction with rent on the satisfaction with base station location. the results is presented in Table 12 .
In this type of Regression model, "goodness of fit is of secondary importance, what matters is the expected signs of the regression coefficients and their statistical and /or practical significance" (Gujarati and Sangeetha, 2007) . From table.12, Fear and Distance are positively associated with satisfaction with base station location, while rent is negatively associated. There were no statistically significant effects of Fear and Rent on Satisfaction with base station (p-values > 0.05). The only statistically significant relationship is between Distance and satisfaction with the base station. For a one unit increase in Distance, the expected log odds increases by 0.26 as you move to the next higher category of satisfaction with the base station location. Using the predicted probability (anti log of coefficients), this means that as the distance increases from the base station, there are more than 1.46 chance of the occuppier moving to the next higher level of satisfaction.
Conclusion and Recommendation
The research has examined the variation of the satisfaction of the people living around GSM base station with the distance away from the location of the base station.
The study has established that the location of the base station accompanied by fear haboured by the residents has led to the reduction in the level of their satisfaction. With the increase in the numbers of phone users in the foreseeable future, there will inevitable be increase in the numbers of base station sites. This will definitely lead to more agitations and public concerns for the possible impacts as awareness increases. Therefore, the community should always be involved in any decision to erect a base station in their neighbourhoods. In this wise, they should be provided with unbiased factual information relating to the negative effects on health and other hazards associated with living in close proximity to a base station. Hladky et al. (1999) . Altered reaction times and working memory function (positive), . Koivisto et al. (2000) , Krause et al. (2000) .  Von Klitzing (1995), Mann and Roschkle (1996) , Krause et al. (2000) . 
